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Specification 

1. Title of Invention 

Method for Elimination of a Formyl Group 



2. Claim 

A method for production of a compound 2 as indicated by a formula: 



or the salt, characterized in that a compound 1 as indicated by the following formula is 
treated by methane sulfate or trifluoromethane sulfate: 

In the formulas, represents a formyl group or a group as indicated by the following 
formula: 



represents a 1-alkoxy carbonyl oxyethyl group or anions. R^ represents thiazolio group 
that can contain an alkoxy group or substituents. The substituents indicate an alkyl group 
and/or a hydroxy alkyl group. R"* represents hydrogen atoms or a group as indicated by the 
following formula: 



3. Detailed Description of the Invention 
Purpose of the Invention 

This invention pertains to an elimination reaction of a formyl group which is a 
protecting group of nitrogen atoms of a cephalosporin derivative. 

Compound 2 obtained by the invention is an improved antibacterial agent (as 
disclosed in Japanese unexaniined patent applications No. S57-62287 and No. S60- 
67483). Compound 2 is obtained by eliminating the formyl group of compound 1 (as 
disclosed in S60-67483). A method to treat compound 1 by mineral acid is used for the 
elimination of the formyl group. However, with this method, the purity of compound 2 
decreases by a production of a byproduct and a decomposition of compound 1 and /or 
compound 2. 

The inventors have found that high purity compound 2 is achieved when 
compound 1 is treated with methane sulfate or trifluoromethane sulfate. The present 
invention is finally attained. 

[Constitution of the Invention] 

A method for production of a compound 2 as indicated by a formula: 

or the salt, characterized in that a compound 1 as indicated by the following formula is 
treated by methane sulfate or trifluoromethane sulfate: 

In the formulas, represents a formyl group or a group as indicated by the following 
formula: 

2 



represents a 1-alkoxy carbonyl oxyethyl group or anions. represents thiazolio group 
that can contain an alkoxy group or substituents. The substituents indicate an alkyl group 
and/or a hydroxy alkyl group. R"* represents hydrogen atoms or a group as indicated by the 
following formula: 

As for the 1- alkoxy carbonyl oxyethyl group by R^ the alkyl group in the alkyl portion of 
the hydroxy alkyl group of the substituents of the alkoxy group and the thiazolio group by 
R^ and the alkyl group of the substituent of the thiazolio group by R^, for example, the 
following compounds are given: methyl; ethyl; propyl; isopropyl; butyl; isobutyl; s-butyl; 
t-butyl. 

As for the salt of compound 2, the following types are used; hydrochloric salt; 
sulfuric salt; methane sulfonate; trifluoromethane sulfonate. 

Compound 2 is obtained by the method as described below. By suspending or 
dissolving compound 1 in a solvent and by further adding methane sulfonate or 
trifluoromethane sulfonate at 1 to 5 equivalent amount, preferably at a 2 to 3 equivalent 
amount to the solvent, this solution is maintained at 0 to 50°C, preferably at 20 to 40°C 
for 10 minutes to 2 hours. When this reaction mixture is treated by a conventional 
method, compound 2 is obtained. 

As for the solvent used for the reaction, the following solvents are used: methanol; 
ethanol; propanol; isopropanol; tetrahydrofuran; acetonitrile; N,N-dimethylformamide; 
N,N-dimethylacetoamide; dioxane; toluene. 
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Advantageous Result of the Invention 

Because the reacting conditions are more relaxed than those for prior art method, 
fewer byproducts and decomposition products are produced. Thus, high purity compound 
2 is obtained. The yield of compound 2 is also sufficient due to reduced byproducts and 
decomposition products. 

The present invention is described hereinbelow in detail with reference to the 
embodiments. 

Embodiment 1 

(RS)-l-(isopropvl oxvcarbonvl oxv) ethyl (6R. 7RV7-r2-(2-amino thia2ol-4-ilV2- 
(2)'methoxvimonoacetoamide1-3"methoxv methvl-3-sephem-4-carboxvlate 

A dried body at 32,6 g is suspended in methanol at 197 ml. While the internal 
temperature is kept at 25°C ± TC, methane sulfonate at 10.6 g (2 eq) is added. While 
keeping the same temperature, the mixture is continuously agitated. The solution is 
uniformized in 30 minutes, and the reaction is also completed. After water at 650 ml and 
activated carbon at 6.5 g have been added to the reaction solution and after the reaction 
solution has been sufficiently agitated, it is filtered. The filtered solution is adjusted to pH 
5.5 to 6.0 with ammonia water or carbonated water and then cooled to 10°C. After 
agitating for 1 hour, the solution is filtered. After rinsing with water, the filtered solution 
is dried under a reduced pressure so as to obtain a target substance at 28.0 g (90% yield; 
96% contained). 

During this operation, a body and an anti body (E body) for a 7-substituted 
section are by-produced at 0.1 to 0.2%. These bodies are reacted to each other using 
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mineral acid such as hydrochloric acid. It takes 4 hours to complete the reaction. body 
and E body are produced at a large amount at 1%. Other decomposition products are also 
produced. Because of this, a reduced purity is identified at compound 2 in comparison 
with the method of the invention. 

The following nuclear magnetic resonance spectra (CDCI3, 8 ppm) are obtained: 
(Please refer to the original description). 
Embodiment 2 

7-amino-3-r3-(4-methvl-5-(2-hvdroxv ethvnthia2olio1methvl-3-sephem-4- 

carboxvlate hydrochloric salt 

Formyl group hydrochloric sah at 32,8 g is dissolved into methanol at 330 ml. 
Methane sulfonate at 15 g is further dripped. After the solution has been reacted at 40°C 
for 40 minutes, it is cooled to 0 to 5°C. After adding triethyl amine at 15.8 g at the same 
temperature, the solution is fiirther continuously agitated for 1.5 hours. The deposited 
crystal is collected by a filtering means and then rinsed with cooled methanol at 66 ml. It 
is dried under a reduced pressure so as to obtain a target substance at 20.2 g. 

The following nuclear magnetic resonance spectra (d^-DMSO, 8 ppm) are 
obtained: (Please refer to the original description). 
Embodiment 3 

7-amino-3-(3"thiazolio)methvl-3-sephem-4-carboxvlate hvdrochlorate 
7"formamide-3-(3-thiazolio)methyl-3-sephem-4-carboxylate hydrochloric salt at 

3.6 g is dissolved in ethanol at 50 ml. After dripping methane sulfonate at 1.5 g to the 

solution, it is agitated at 40°C for 30 minutes. 
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The solution is cooled to 0 to 5°C. After adding triethyl amine at L58 g, the 
solution is further agitated for 1 hour. The deposited crystal is collected by a filtering 
means and then rinsed with cooled methanol at 10 ml. The rinsed crystal is dried under a 
reduced pressure so as to obtain a target substance at 2.87 g. 

The following nuclear magnetic resonance spectra (d^-DMSO, 8 ppm) are 
obtained: (Please refer to the original description). 
Embodiment 4 

7-r2-(2-aminothiazol-4-il)-2-(Z)-methoxviminoacetamide1-3-r5-(2-hvdroxvethvl)> 
4-methvlthiazoliomethvn-3-sephem-4-carboxvlate 

Formyl body at 40 g is dissolved in methanol at 400 ml. After adding methane 
sulfonate at 19 g, the solution is agitated at a room temperature for 30 minutes. The 
solution is then cooled to 0 to S^'C. After adding triethyl amine at 28 ml to the cooled 
solution, the solution is agitated for 1 hour. The deposited substance is collected by a 
filtering means and then rinsed with cooled methanol at 100 ml. The rinsed substance is 
dried under a reduced pressure so as o obtain a target substance at 33 g. 

The following nuclear magnetic resonance spectra (d^-DMSO, 8 ppm) are 

obtained: (Please refer to the original description). 
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